Gene expression profiling of the pH response in Shigella flexneri 2a.
The pH response of Shigella flexneri 2a 301 was identified by gene expression profiling. Gene expression profiles of cells grown in pH 4.5 or 8.6 were compared with the profiles of cells grown at pH 7.0. Differential expression was observed for 307 genes: 97 were acid up-regulated, 102 were acid down-regulated, 91 were base up-regulated, and 86 were base down-regulated. Twenty-seven genes were found to be both acid and base up-regulated, and 29 genes were both acid and base down-regulated. This study showed that (1) the most pH-dependent genes regulate energy metabolism; (2) the RpoS-dependent acid-resistance system is induced, while the glutamate-dependent acid resistance system is not; (3) high pH up-regulates some virulence genes, while low pH down-regulates them, consistent with Shigella infection of the low gut; and (4) several cross-stress response genes are induced by pH changes. These results also illustrate that many unknown genes are significantly regulated under acid or basic conditions, providing researchers with important information to characterize their function.